Protein kinases negatively affect nuclear factor-kappa B activation by tumor necrosis factor-alpha at two different stages in promyelocytic HL60 cells.
HL60 and EL4 cells incubated with tumor necrosis factor-alpha (TNF-alpha) plus staurosporin, a potent inhibitor of protein kinases, showed at least 2-fold increased levels of nuclear factor-kappa B (NF-kappa B) activity compared with TNF-alpha alone both during rapid NF-kappa B activation from the cytosolic pool and protein synthesis-dependent NF-kappa B activation. NF-kappa B activation by phorbol 12-myristate 13-acetate (PMA) and interleukin-1 was inhibited by staurosporin. Staurosporin treatment hardly affected the TNF-alpha-induced increase in mRNA for the p51 subunit of NF-kappa B but interfered with any phorbol ester (PMA)-induced increase in p51 mRNA. Thus, induction of NF-kappa B and p51 mRNA by TNF-alpha was not mediated by a staurosporin-sensitive factor, but NF-kappa B activation by TNF-alpha was even reduced by action of a staurosporin-sensitive factor. Decreased levels of phosphorylation of TNF-R alpha (TNF receptor type alpha) after staurosporin-treatment correlated with increased induction of NF-kappa B by TNF-alpha. Staurosporin-treatment did not affect TNF-R levels. Although protein kinase C stimulation by PMA inhibited NF-kappa B activation by TNF-alpha, its action mechanism may be different from that of the staurosporin-sensitive factor. PMA induced disappearance of TNF-R alpha by shedding into the surrounding medium, with kinetics similar to those of its inhibition of NF-kappa B activation by TNF-alpha. Phosphorylation may not mediate receptor shedding, since PMA treatment did not detectably affect TNF-R alpha phosphorylation.